A novel glycoside, hirsutusoide (1), characterized as 2-(o-hydroxyphenyl)-2-hydroxyethenyl-O-β-glucopyranoside, was isolated from the endemic Acanthus hirsutus Boiss. In addition to compound 1, three known glycosides, luteolin- (3) and (2R)-2-O-β-D-glucopyranosyl-2H-1,4-benzoxazin-3(4H)-one (4), were also isolated. Compound 2 was the first report from this genus. Antimicrobial and antioxidant activity of the extracts and the novel compound were investigated by determining MIC (µg/mL) and IC 50 (µg/mL) values, respectively.
The Acanthaceae is a large family that consists of 250 genera and 2700 species, spread widely across the tropical and warm regions of the world. In Anatolia, eight taxa have been found, four of them endemically distributed in Eastern and Central Anatolia [1] . Most of the Acanthus species have been widely used in traditional medicine for many years in China, Malaysia and Thailand, for the treatment of various ailments. In Turkey, one of the endemic species of Acanthus (A. hirsutus) has been used as a folk medicine because of its expectorant, vulnerary and anti-constipation properties [2] . Some Acanthus species have been determined to have antioxidant, antihepatotoxic, antimicrobial, antiviral, antitumor, antifeedant, analgesic, antiinflammatory and antifertility activities [3] [4] [5] [6] [7] [8] . The constituents of this genus were found to include benzoxazinoids, phenylethanoids, lignans, flavonoids, alkaloids, megastigmanes, saponins, and aliphatic alcohol glycosides [4, 6, 9, 10] . However, there are no chemical reports, except for the fatty acid constituents, of A. hirsutus taxon [11] . Here, we report the isolation and structure elucidation of a novel phenylethanoid glycoside, hirsutusoide (1) Figure 1 , and three known glycosides, luteolin-7-O-β-D-glucuronide (2) [12] , βsitosterol-3-O-β-D-glucopyranoside (3) [4] , and (2R)-2-O-β-D-glucopyranosyl-2H-1,4-benzoxazin-3(4H)-one (4) [9] . This is the first report of compound 2 in this genus. The antimicrobial and antioxidant activity of the extracts and compound 1 were investigated by comparing the results with related standards gentamicin, clotrimazole, and vitamin C, respectively. Compound 1 was isolated as a light brown gum and identified as having the formula C 14 H 18 O 8 using an HRESIMS ion trap instrument in positive mode. In the mass spectrum, the molecular ion peak was observed at m/z 353.0633 [M+K] . The UV spectrum exhibited three specific maxima at 315.0, 285.0 and 270.0 nm, belonging to (C 6 H 5 OH-CHOH=CH-O-), (C 6 H 5 -CH=CH) and (C 6 H 5 OH) groups, respectively. The IR spectrum showed a specific absorption band due to a phenolic hydroxy group at 3366.04 cm -1 . The other signals at 1640.57 and 1020.63 cm -1 belonged to -C=C and C-O-C, groups, respectively. The 13 C NMR chemical shift at δ 103.2 was assigned to the anomeric carbon of the sugar. Comparison of the 13 C NMR with HMQC and DEPT spectra revealed three quaternary carbon atoms at δ 155.0, 142.6 and 131.5 corresponding to C-2', C-2 and C-1' carbons, respectively. Other carbon signals in the 13 C NMR spectrum of 1 at δ 115.5, 122.8, 123.2 and 116.2 were assigned to aromatic ring carbons. The C-1 signal of the aglycon at δ 97.7 exhibited a clear correlation with the olefinic proton at δ 5.83 in the HMQC spectrum. The HMBC spectrum of the compound expounded a signal between the anomeric carbon of the sugar and the H-1 proton of the aglycon. This finding was also confirmed by the NOESY result. The correlation between H-1 and H-1'' indicated that the sugar moiety was situated at the C-1 position of the aglycon. The sugar was identified as glucose by TLC after micro-acidic hydrolysis [13] . The other correlation between C-2 and H-6' showed that the C=C group is located ortho to the hydroxy group on the phenyl ring. In the NOESY spectrum of the acetyl derivative of compound 1, the main correlation was seen between C-2 OAc and C-2' OAc protons, confirming the stereochemistry of compound 1. However, no correlation was found between H-1 and C-2 OAc protons. Therefore, these protons must be located at opposite sides of the double bond. These results support the stereochemistry of compound 1 clearly as a new phenylethanoid glycoside, 2-(o-hydroxy-phenyl)-2hydroxyethenly-O-β-glucopyranoside ( Figure 2 ).
Compound 2 was identified as luteolin-7-O-β-Dglucuronide [12] , while compound 3 was found to be a steroidal glycoside with a glucose moiety [4] , and compound 4 was characterized as (2R)-2-O-β-Dglucopyranosyl-2H-1,4-benzoxazin-3(4H)-one [9] . Comparing the antimicrobial activity results with standards, all Acanthus extracts and compound 1 (›10 µg/mL) were quite active against C. albicans. These results are in agreement with the literature [14] . The antioxidant activity findings are significantly better than the antimicrobial activity results. Compound 1 was found to be the second most active in the superoxide radical (O -.
2 ) scavenging activity assay after the water phase. This means that the water phase may contain additional potent antioxidant compounds that are more active than compound 1.
As a result, because of the activity of this new glycoside and the likelihood that further active compounds are present in the water extract, it appears as if further studies on Acanthus species may produce significant chemotaxonomic and pharmacological results.
Experimental
General procedures: 1D and 2D NMR ( 1 H, 13 For antioxidant activity studies, in the superoxide radical-scavenging assay, nitroblue tetrazolium (NBT) in the presence of a riboflavin-light-NBT system, methionine, riboflavin, EDTA and phosphate buffer (pH 7.8) were used. The results were compared with the standard vitamin C. All reagents were from Sigma. 
Extraction and isolation:
The air-dried and powdered aerial parts of the plant material (781 g) were extracted with MeOH (3 x 3 L) at room temperature. Each extraction was realized overnight. The merged extracts were concentrated at ~40 ºC. The syrupy residue (134 g) was extracted with n-hexane (30 x 100 mL) to remove apolar substances. The remaining residue (121 g) was extracted with CH 2 Cl 2 (15 x 100 mL) to remove the other remaining apolar compounds. These two extracts were combined for activity studies because of the similarities of their TLC results. This final residue (119 g) was then partitioned between n-BuOH:H 2 O (1:1) . The water portion (10 g) of the n-BuOH extract was separated by VLC using RP Silica Gel in a 5.0 x 25 cm sintered column, eluting with 100% H 2 O to 100% MeOH, increasing the MeOH proportion in 10% stages. Eight fractions were obtained from VLC separation. Sub-fractions from 4 to 7 were combined and then fractionated with H 2 O: MeOH (7:3) using open CC with RP-18 as sorbent. Twenty-three fractions were obtained. Compound 1 (140 mg) was isolated from fraction 6 by prep. TLC using CH 2 Cl 2 : MeOH: H 2 O (70:30:4) as the development system. Compound 2 (19.7 mg) was obtained as the 13 th fraction from this RP column. Open silica gel CC separation of the 6 th fraction provided compound 3 (61 mg) using CH 2 Cl 2 : MeOH: H 2 O (80:20:2). Compound 4 (83.6 mg) was isolated from fraction 6 by prep. TLC using a similar solvent system to that used for the isolation of compound 1. Compound 1 (20 mg) was acetylated with acetic anhydride (1 mL) in dry pyridine (2 mL) overnight at room temperature. The mixture was then extracted with H 2 O/CHCl 3 (1:1). The CHCl 3 phase was evaporated under vacuum and the residue was analyzed by NMR spectroscopy.
Acetylation of compound 1:

2-(o-Hydroxyphenyl)-2-hydroxyethenyl-O-β-glucopyranoside [hirsutusoide (1)]
Light brown gum (yield 140 mg). 
Determination of monosaccharide moieties:
The sugar moieties of the compounds were identified by TLC using a micro-hydrolysis method. Pure compounds were applied to a TLC layer and treated with conc. HCl vapor in a closed vessel saturated for 45 min. at 60 o C. After the excess HCl had been removed from the plate, the sugar references (glucose, galactose, fructose, arabinose, xylose, rhamnose, mannose and fucose) were applied to the TLC layer, which was developed in CHCl 3 : MeOH: H 2 O: glac. AcOH (16:9:2:2). The compounds were detected by heating the plate at 110 o C after spraying with a 2% solution of α-naphthol in H 2 SO 4 [13] .
Antimicrobial activity test:
The antibacterial activity of the A. hirsutus extracts and compound 1 were evaluated using MIC measurements. The MIC values were determined for those bacterial strains that were sensitive to A. hirsutus by microdilution assay according to procedures developed by NCCLS [15] . The bacterial strains and yeast were inoculated in Mueller-Hinton broth (MHB, Difco) and incubated for 24 h at 37°C. The inocula of the microbial strains were adjusted to 0.5 of the Mc Farland standard turbidity. A series of test tubes were prepared with different concentrations changing from 3.12 to 10 mg/mL for extracts and from 0.156 to 10 mg/mL for compound 1. The 96-well plates were prepared by dispensing 100 µL of MHB containing the inoculum (1x10 5 CFU/ mL) into each well. Extracts were added to the first wells. Then, their serial dilutions were transferred into consecutive wells. The last, containing MHB and the inoculum on each strip, were used as negative and positive controls, respectively. Gentamicin and clotrimazole were also used as standards. The plates were incubated at 37ºC for 24 h. The MIC was defined as the lowest concentration that inhibited microbial growth. All assays were performed in duplicate (Table 1) . 
